Hyperglycemia produced in mice by administration of acetazolamide and diphenylhydantoin.
Isolated mouse islets exposed to 3mM glucose released an increased amount of insulin in the presence of acetazolamide (AZM) (10 mM) and diphenylhydantoin (DPH) (0.35 or 3.5 mM), whereas insulin secretion due to 20 mM glucose was decreased in the presence of AZM (10 mM) and DPH (0.35, 0.70 or 3.5 mM). The serum insulin concentration was increased 1 h after AZM injection, but was not significantly altered 1 h after combined administration of AZM and DPH. A moderate transient hyperglycemia was found 1 and 2 h after DPH injection (100 mg/kg b.w.) in fed mice, and a slight, transient hyperglycemic response was observed 24 h after administration of AZM (1.5 g/kg b.w.) to fed mice. A steadily increasing, marked hyperglycemia was seen in both fed and starved mice when AZM was given shortly before or after DPH. All animals subjected to this kind of treatment died within 48 h after the injections. Ketones were found in urine and serum of the hyperglycemic animals, and the hyperglycemia was abolished and the survival of the animals was prolonged by insulin administration, suggesting that ketoacidosis contributed to the death. Light microscopy disclosed degeneration and necrosis of some B-cells, and occasionally insulitis after combined treatment with AZM and DPH. Pretreatment with AZM inhibited the hyperglycemic response to p-hydroxymercuribenzoate in fed mice, but did not affect the hyperglycemic response of fed mice to D-mannoheptulose. The findings indicate that AZM and DPH, when given to mice in combination and in sufficient amount, cause impaired B-cell function with an inhibited glucose-induced insulin release and a severe, fatal hyperglycemia. The B-cell changes are believed to be due to intracellular ionic alterations.